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SELECTED  BIVARIATE  FREQUENCY  TABLES: 
U.S.  ARMY  MEN  AND  WOMEN 


INTRODUCTION 


Fundamental  to  the  successful  design  of  Army  clothing  is  a  working  know¬ 
ledge  of  the  relationships  of  human  body  dimensions  to  one  another.  While  a 
staggering  number  of  measurement  statistics  are  available,  their  very  abun¬ 
dance  may  well  prove  somewhat  defeating  to  the  clothing  designer  faced  with 
the  task  of  designing  a  variety  of  clothing  for  men  and  women,  determining 
how  many  sizes  will  be  necessary  to  accommodate  the  target  population  and, 
finally,  determining  how  many  of  each  garment  will  be  required. 

Among  the  most  practical  and  useful  ways  of  displaying  information  deal¬ 
ing  with  the  multiplicity  of  relationships  between  clothing-related  dimen¬ 
sions,  and  demonstrating  at  the  same  time  the  degree  to  which  they  relate  to 
one  another  through  the  whole  range  of  the  population,  are  bivariate 
frequency  tables.  These  tables  show  the  range  of  any  two  given  dimensions 
and  present  a  graphic  overview  of  how  the  subject  population  distributes 
itself  across  that  range.  They  provide  a  means  for  deciding  how  many  sizes 
will  be  needed  depending  on  the  size  intervals  selected  and,  once  graphically 
divided  into  size  categories,  they  show  how  many  garments  of  each  size  will 
have  to  be  provided. 

While  some  bivariate  tables  for  Army  men  do  exist,  they  are  unpublished 
and  not  easily  accessible  to  designers.  A  number  of  bivariates  based  on  Army 
women's  data  were  published  (Churchill,  T.  et  al.,  1977)*  but  they  are  not 
comparable  or  compatible  with  the  few  existing  men's  bi variates.  Published 
in  this  volume  for  the  first  time  is  a  set  of  comparable  men's  and  women's 
bivariates  in  which  identical  pairs  of  variables  are  used  and  presented  in 
comparable  units.  The  units  used  are  inches,  as  opposed  to  the  more  tradi¬ 
tional  metric  units  for  anthropometric  data,  and  the  intervals  have  been 
selected  to  be  appropriate  to  designers  of  clothing  and  personal-protective 
individual  equipment.** 


*Churchill,  Thomas,  Edmund  Churchill,  John  T.  McConville  and  Robert  M.  White. 

1977.  Anthropometry  of  Women  of  the  U.S.  Army — 1977,  Report  NO.  3  - 
Bivariate  Frequency  Tables,  Technical  Report  NATICK/TR-77/028,  U.S.  Army 
Natick  Research  and  Development  Command,  Natick,  Massachusetts.  (AD  A046  692) 

**The  problems  inherent  in  the  translation  of  anthropometric  data  measured  in 
metric  units  to  inch  and  fractional  inch  bivariate  tables  and  the  resolution 
of  these  problems  have  been  described  in  Churchill,  T.  et  al.,  1977. 
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Use  of  Bivariate  Tables 


The  anthropometric  bivariate  table  is  a  tabular  method  of  displaying 
simultaneously  two  normally  distributed  variables  on  a  single  table.  In 
Table  1  a  typical  anthropometric  bivariate  is  shown  for  the  dimensional  var¬ 
iables  of  crotch  height  and  hip  circumference.  The  table  is  divided  verti¬ 
cally  and  horizontally  by  lines  to  create  a  matrix  of  cells.  On  the  vertical 
or  Y  axis  the  cells  represent  hip  circumference  values,  and  the  numbers  on  the 
extreme  left  of  the  table  designate  the  beginning  and  end  value  of  hip  cir¬ 
cumference  for  each  of  the  intervals  or  rows.  The  numbers  on  the  extreme 
right  of  the  table  designate  the  number  of  individuals  in  each  row. 

Given  on  the  X  or  horizontal  axis  is  a  similar  tabulation  for  crotch 
height  with  the  beginning  and  end  points  for  each  column  given  in  intervals 
of  one  inch.  The  figures  at  the  bottom  of  the  table  are  the  column  summa¬ 
tions  for  the  number  of  subjects  in  each  of  the  intervals  of  crotch  height. 

At  the  extreme  lower  right  is  the  summation  of  the  rows  and  columns  which  is 
the  total  sample  size. 

The  number  in  each  bivariate  cell  represents  the  number  of  subjects  who 
fall  within  a  particular  one  inch  of  hip  circumference  and  a  particular  one 
inch  of  crotch  height.  Thus,  it  will  be  seen  that  241  individuals  out  of 
the  1,330  subjects  in  the  total  sample  have  a  hip  circumference  which  falls 
between  37.0  and  38.0  inches.  Some  308  individuals  of  the  total  sample  have 
crotch  heights  which  fall  within  the  inch  interval  29.0  to  30.0  inches.*  Of 
these  individuals,  69  have  a  hip  circumference  between  37.0  and  38.0  inches 
and  a  crotch  height  between  29.0  and  30.0  inches. 

Below  the  bivariate  tables  are  two  lines  of  data  which  give  the  total 
sample  mean  and  standard  deviation  for  each  variable,  as  well  as  the  cor¬ 
relation  coefficient  (R)  which  expresses  the  relationship  between  the  vari¬ 
ables.  Also  appearing  below  the  bivariates  are  regression  equations  for 
predicting  one  variable  from  a  specific  value  of  the  other  plus  their  associ¬ 
ated  standard  errors  of  the  estimate.  The  R  value  indicates  the  degree  to 
which  the  tabulated  dimensions  correlate  with  each  other;  that  is,  the  extent 
to  which  changes  in  one  dimension  predictably  reflect  similar  changes  in  the 
other.  On  a  scale  of  0  to  1.0,  where  1.0  is  a  perfect  correlation,  the  .861 
correlation  between  crotch  height  and  stature  (Table  24,  page  41)  is  con¬ 
sidered  high;  variables  with  an  R  of  .5  are  thought  of  as  moderately  correlated; 
and  R=. 260 ,  as  in  Table  1,  shows  a  poor  correlation.  A  quick  glance  at 
the  pattern  of  numbers  on  a  bivariate  can  give  an  immediate  visual  clue  as  to 
how  well  the  two  variables  are  correlated.  Poorly  correlated  variables  show 
up  in  a  roughly  oval  pattern  (as  in  Table  1) .  Well-correlated  variables 
appear  in  a  neat  band  which  usually  rises  diagonally  from  left  to  right 


*It  would  appear  from  the  interval  designations  that  an  individual  who  is 
exactly  37.0  or  38.0  inches  in  hip  circumference  could  fall  in  either  of 
the  adjacent  columns.  In  the  actual  preparation  of  these  tables,  the 
interval  is  designated  as  37.0  through  37.99  inches  so  that  no  overlap 
of  interval  beginning  and  end  points  occur  and  each  individual  occupies  one 
and  only  one  position  in  the  table. 
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CROTCH  HEIGHT  30.07  1.72  0.260  =  C0.1B1)«HIP  CIRC( IN)  +  ( 23. 26 )  1.66 

HIP  CIRC  37.59  2.48  0.260  =  ( 0. 374 )*CR9TCH  HEIGHT1IN )+( 26. 35 )  2.39 


(see  Table  24)  reflecting  the  fact  that  as  one  dimension  gets  bigger  the  other 
gets  correspondingly  bigger  at  approximately  the  same  rate. 

The  regression  equations  which  appear  under  the  bivariates  enable  the 
reader  to  make  a  point  estimate  for  one  variable  from  any  given  value  of  the 
other.  The  accompanying  standard  error  of  estimate  is  used  to  construct  the 
range  of  possible  variance  of  the  point  estimate.  We  might,  for  example, 
wish  to  estimate  crotch  height  for  a  small  group  of  U.S.  Army  women  knowing 
only  that  their  statures  are  67.25  inches.  These  two  dimensions  are  depicted 
on  Table  24  and  the  regression  equation  for  predicting  crotch  height  from 
stature  appears  below  the  table  as  follows : 

CROTCH  HEIGHT  =  ( . 579  X  STATURE)  -  7.08 
STD.  ERROR  =  .88 

Plugging  in  the  stature  value  of  67.25  yields: 

CROTCH  HEIGHT  =  (.579  x  67.25)  -  7.08 

CROTCH  HEIGHT  =31.86 

The  best  estimate  for  crotch  height  for  these  women  is  thus  31.86  inches  but, 
as  with  all  statistics,  this  becomes  a  probability  statement  with  the  use  of 
the  standard  error  of  the  estimate  as  follows:  for  approximately  two  thirds 
of  the  subject  women,  crotch  height  values  are  likely  to  fall  between  31.86 
inches  minus  .88  inches  and  31.86  inches  plus  .88  inches  (one  standard  error 
of  the  estimate) . 


The  Survey  Samples 

Men ' s  bivariate  data  were  obtained  from  an  anthropometric  survey  con¬ 
ducted  in  1965-66  in  which  a  total  of  6,682  men  were  measured  at  12  Army  posts 
throughout  the  U.S.  (White  and  Churchill,  1971).*  Some  1,330  subjects  were 
measured  at  four  locations  in  the  women's  survey  in  1976-77  (Churchill,  E. 
et  al. ,  1977).**  Age,  rank,  and  race  of  both  samples  are  summarized  in  Table 
2  below.  The  marked  difference  in  sample  size  between  the  two  surveys  (6,682 
vs.  1,330)  may  actually  be  fortuitous,  as  the  number  of  women  in  the  U.S.  Army 
is  scheduled  to  be  approximately  15  percent  of  the  total  —  a  ratio  which 
closely  approximates  the  mix  found  in  these  tables. 


*White,  Robert  M.  and  Edmund  Churchill.  1971.  The  Body  Size  of  Soldiers: 

U.S.  Army  Anthropometry-1966.  Technical  Report  72-51-CE,  U.S.  Army  Natick 
Laboratories,  Natick,  Massachusetts.  (AD  743  465) 

**Churchill,  Edmund,  Thomas  Churchill,  John  T.  McConville  and  Robert  M.  White. 
1977.  Anthropometry  of  Women  of  the  U.S.  Army — 1977,  Report  No.  2  -  The 
Basic  Univariate  Statistics,  Technical  Report  NATICK/TR-77/024 ,  U.S.  Army 
Natick  Research  and  Development  Command,  Natick,  Massachusetts.  (AD  A044  806) 
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TABLE  2 


DISTRIBUTION  OP  SAMPLES  BY 
AGE,  RANK  AND  RACE 


No.  of 

No.  of 

%  of 

%  of 

Age 

Women 

Men 

Women 

Men 

50  and  up 

3 

16 

0.2 

0.2 

40-50 

25 

78 

1.9 

1.2 

30-40 

99 

339 

7.5 

5.1 

20-30 

810 

4,158 

60.9 

62.2 

Under  20 

393 

2,091 

29.5 

31.3 

TOTAL 

1,330 

6,682 

100.0 

100.0 

No.  of 

No.  of 

%  of 

%  of 

Rank 

Women 

Men 

Women 

Men 

Officers 

343 

85 

25.8 

1.3 

Enlisted 

987 

6,596 

74.2 

98.7 

NA 

— 

1 

• — 

TOTAL 

1,330 

6,682 

100.0 

100.0 

No.  of 

No.  of 

%  of 

%  of 

Race 

Women 

Men 

Women 

Men 

White 

988 

5,509 

74.3 

82.4 

Black 

302 

973 

22.7 

14.6 

Oriental 

25 

46 

1.9 

0.7 

Other 

— 

125 

— 

1.9 

NA 

15 

29 

-ii 

0.4 

TOTAL 

1,330 

6,682 

100.0 

100.0 

The  Bivariate  Tables 

Section  I  contains,  on  facing  pages,  a  series  of  41  comparable  male  and 
female  bivariate  tables  displaying  identical  pairs  of  clothing-related  vari¬ 
ables.  Data  were  generated  from  the  Army  men's  and  women's  surveys  described 
above  and  measurement  techniques  were  studied  to  assure  that  paired  tables  do, 
in  fact,  represent  comparable  dimensions. 

Some  half-dozen  dimensions  considered  important  in  clothing  design  were 
found  to  have  been  defined  or  measured  differently  in  the  two  surveys.  They 
include  interscye  back,  neck  circumference,  vertical  trunk  circumference,  waist 
back,  waist  circumference  and  waist  height.  Bivariate  tables  in  which  any  of 
these  variables  appear  are  given  in  Section  II  for  men  and  for  women;  they  are 
usable  individually  but  not  comparable  for  combining  purposes . 

Section  III  contains  a  few  bivariates  which  include  dimensions  measured 
only  in  one  of  the  two  surveys  but  not  in  the  other,  thus  providing  only  men's 
data  or  only  women's  data  for  that  particular  measurement.  These  variables 


17 


include  ankle  height,  crotch  length,  sleeve  length,  sleeve  outseam,  sphyrion 
height,  and  waist  front.  They  are  included  because  they  are  considered  suf¬ 
ficiently  useful  for  specific  purposes  even  if  limited  to  one  sex. 

Section  IV  contains  a  series  of  double  bivariates  combining  the  data 
which  appear  as  separate  men’s  and  women’s  tabulations  in  Section  I.  This 
has  the  effect  of  closely  pairing  men's  and  women's  measurements  into  one 
set  of  data  for  a  more  graphically  visible  presentation  of  the  possibili¬ 
ties  and  problems  involved  in  devising  a  combined  sizing  program  for  both 
men  and  women. 

These  combined  bivariate  tables  differ  from  the  single  bivariates  in 
that  we  find  two  entries  separated  by  a  diagonal  line  in  each  of  the  bivar¬ 
iate  cells.  Referring  to  Table  143  (page  165)  for  example  (crotch  height 
and  hip  circumference) ,  we  see  the  entry  for  the  cell  39.0-40.0  inches  for 
hip  circumference  and  30.0-31.0  inches  for  crotch  height  given  as  47/37. 

The  number  of  Army  males  who  fall  within  this  interval  is  47  and  the  number 
of  females  is  37.  The  male  entry  is  always  on  the  left  of  the  diagonal  and 
the  female  entry  is  on  the  right.  This  placement  is  true  for  the  row, 
column,  and  total  summations  as  well. 

Abbreviated  descriptions  of  the  measuring  techniques  used  in  obtaining 
these  data  are  given  in  the  Appendix.  Also  appearing  at  the  conclusion  of 
the  report  is  an  index  locating  all  the  variables  used  in  these  bivariate 
tables. 
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SECTION  I 


Paired  Male  and  Female  Bivariates 
Dimensions  Comparable 
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BIVARIATE  FREQUENCY  TABLE  FOR 
BUST/CHEST  CIRC  AND  HIP  CIRC 
1966  ARMY  M*EN 
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R  BIVARIATE  FREQUENCY  TABLE  FOR 
BUST/CHEST  CIRC  AND  SLEEVE  INSEAM 
1966  ARMY  MEN 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  36.92  2.63  0.164  =  ( 0. 409 )*SLEEVE ' INSEAHI IN)  +  ( 29. 09 )  2.60 

SLEEVE  INSEAM  19.13  1.05  0.164  =  ( 0. 066 )*BUST/CHEST  C IRC ( IN )  +  ( 16. 69  )  1.04 


fi  BIVARIATE  FREQUENCY  TABLE  FOR 
BUST/CHEST  CIRC  AND  SLEEVE  INSEAM 
1977  ARMY  WOMEN 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  34.72  2.49  0.120  -  { 0. 291  )*SLEEVE  INSEAMC INl  +  l 29. 56 )  2.48 

SLEEVE  INSEAM  17.74  1.03  0.120  =  ( 0. 050 )*BUST/CHEST  CIRCC IN)+( 16.00)  1.02 


BIVARIATE  FREQUENCY  TABLE  FOR 
BUST/CHEST  CIRC  AND  WEIGHT 
1966  ARMY  HEN 
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1966  ARHY  HEN  HEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  36.92  2.63  0.849  =  ( 0. 096 )*WEIGHT(  LB )  +  ( 21 . 64 )  1.39 

HEIGHT  159.10  23.35  0.849  =  ( 7. 531 3*BUST/CHEST  CIRCC IN ) +( -l 18. 92 )  12.33 


BIVARIATE  FREQUENCY  TABLE  FOR 
BUST/CHEST  CIRC  AND  WEIGHT 
1977  ARMY  WOMEN 


1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  34.72  2.49  0.808  =  ( 0. 107 ) *WEIGHT( LB ) +( 20. 58 )  1.47 

WEIGHT  132.11  L8.76  0.808  =  ( 6. 081  )*BUST/CHEST  C I RC ( IN)  +  ( -79. 01  )  11.04 


A  BIVARIATE  FREQUENCY  TABLE  FOR 
BUST/CHEST  CIRC  AND  WRIST  CIRC 
1966  ARMY  MEN 
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1966  ARMY  HEN  HEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  36.92  2.63  0.497  =  ( 3. 794  )«WRIST  CIRCl IN )+C l 1 . 44 )  2.28 

WRIST  CIRC  6.72  0.34  0.497  =  ( 0. 065 ) «BUST/CHEST  CIRCt IN )  +  ( 4. 32 )  0.30 
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1977  ARMY  WOMEN  HERN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  34.72  2.49  0.479  =  I 4. 452 )»WRIST  CIRCt IN )  +  ( 8. 95 )  2.19 

WRIST  CIRC  5.79  0.27  0.479  =  ( 0. 051 )*BUST/CHEST  CIRC(  IN)  +  ( 4. 02 )  0.24 
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ANKLE  CIRC  8.16 


CtL 
O 
0 £ 
cm 

UJ 


CN 

3 

OQ 

gC 

E-i 


cm 

o 

u_ 


o 


CD 


O 


UJ 


Q 

Z 

oc 


o 

z 

LU 

r> 
o 

U.  £  CD 


a:  a 


UJ 


<D 

CD 


a: 

i— i 
0£ 
CC 


O 


CD 


OC 

O 


CM 


CvJ 


<n 


« 


ID| 


ln«i*< 


w 


«*> 


<d|id  «r 

<n  m  m 


is 


(NI)DaiD  J1H 


O 

t— 

co 


CO 

z 

o 


o 

UJ 


CO 

CO 

UJ 

cm 

cD 

UJ 

QC 


>• 

UJ 

a 


co 


z 

CC 

UJ 


z 

UJ 


CC 

CC 


<o 

CD 

CD 


38 


CROTCH  HEIGHT  33.05  1.84  0.097  =  (0.072)*HIP  CIRCIIN  )  +  (3D. 38 )  1.83 

HIP  CIRC  37*  09  2.46  0.097  =  ( 0. 129 )*CR0TCH  HEIGHT ( IN )  +  ( 32.83 )  2.45 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

CROTCH  HEIGHT  30,07  1.72  0.260  =  ( 0. 181  )*HIP  CIRCUN  )  +  (23. 26 )  1.66 

HIP  CIRC  37,59  2.48  0.260  =  ( 0. 374)*CR0TCH  HEIGHT ( lN)+{ 26.35)  2.39 


fl  BE VARIATE  FREQUENCY  TABLE  FOR 
CROTCH  HEIGHT  AND  STATURE 
1966  ARMY  MEN 


fNIIJWUtflS 
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CROTCH  HEIGHT  33.05  1,84  0.819  =  ( 0. 579 )*STATURE(  EN)  +  ( -6. 73 )  1.06 

STATURE  68.71  2.60  0.819  =  ( 1 . 158 )»CROTCH  HE  I GHT C IN )  + 1 30. 44 )  1.49 
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1977  RRHY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERRO 

CROTCH  HEIGHT  30.07  1.72  0.861  =  ( 0. 579 )*STATURE( IN)  +  ( -7. 08 )  0.88 

STATURE  64.15  2.57  0.861  =  ( 1 .282)*CR0TCH  HEIGHTC IN)+( 25.61 )  1.30 


BIVARIATE  FREQUENCY  TABLE  FOR 
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UPPER  THIGH  CIRC  21.82  1.89  0.013  =  (0.013  )*CR0TCH  HEIGHT! IN )  +  ( 21 . 39 )  1.89 


1977  ARMY  WOMEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STD  ERROR 

CROTCH  HEIGHT  30.07  1.72  0.184  =  (0. 177 )*UPPER  THIGH  CIRC( IN)+( 26. 10)  1.69 

UPPER  THIGH  CIRC  22.40  1.79  0.  184  =  (0.  191  )* CROTCH  HEIGHT! INJ  +  C16, 66)  1.76 
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1966  ARMY  MEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STD  ERROR 

FOOT  BREADTH  3.87  0.22  0.710  =  (0.262)»F00T  CIRCC IN)+( 1 . 29 )  0.15 

FOOT  CIRC  9.85  0.58  0.710  =  (1.924)*F00T  BREADTH! IN  J  +  C2.40)  0.41 
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fl  BIVARIATE  FREQUENCY  TABLE  FOR 
FOOT  BREADTH  AND  HEEL  BREADTH 
1966  ARMY  MEN 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

FOOT  BREADTH  3.87  0.22  0.499  =  (0.582)*HEEL  BREADTH! IN  I  +  C2.30)  0.19 

HEEL  BREADTH  2.70  0.18  0.499  =  !0.429)*F00T  BREADTH! IN)+( 1.04)  0.16 
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BIVARIATE  FREQUENCY  TABLE  FOR 
FOOT  LENGTH  RND  FOOT  CIRC 
1966  ARMY  MEN 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

FOOT  LENGTH  10.54  0.51  0.493  =  (0.433)*F00T  CIRCf IN)  +  ( 6. 28 )  0.45 

FOOT  CIRC  9.85  0.58  0.493  =  (0.562)*F00T  LENGTH! IN)  +  ( 3. 93 )  0.51 
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BIVARIATE  FREQUENCY  TABLE  FOR 
HAND  BREADTH  AND  HAND  LENGTH 
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A  BIVARIATE  FREQUENCY  TABLE  FOR 
HAND  BREADTH  AND  PALM  LENGTH 
1977  ARMY  WOMEN 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

HAND  CIRC  8.51  0.45  0.753  =  (1.744)*HAND  BREADTH! IN )  +  ( 2. 40 )  0.29 

HAND  BREADTH  3.50  0.19  0.753  =  (0.325)»HAND  CIRCC IN)+( 0. 74 )  0.13 


A  BIVARIATE  FREQUENCY  TABLE  FOR 
HAND  CIRC  AND  HAND  BREADTH 
1977  ARMY  WOMEN 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

HEAD  LENGTH  7.66  0.29  0.788  =  (0.360)»HEAD  CIRC! IN)+( -0.29)  0.18 

HEAD  CIRC  22.09  0.63  0.788  =  (  1.729)«HEAD  LENGTH! IN )  +  ( 8. 84  )  0.39 
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1966  ARMY  MEN  MEAN  8T  OEV  R  REGRESSION  EQUATIONS  STD  ERROR 

HIP  BREADTH  13.07  0.79  0.859  =  (0.276)*HIP  C I RC ( IN  J  +  C2.83)  0.40 

HIP  CIRC  37.09  2.46  0.859  =  (2.673)*HIP  BREADTH! IN)+l 2.15 )  1.26 


R  BIVRRIRTE  FREQUENCY  TABLE  FOR 
HIP  BREADTH  AND  HIP  CIRC 
.  1977  ARMY  WOMEN 

HIP  BREROTH(IN) 


(N1 J3H13  dlH 


71 


1977  ARMY  WOMEN  MEAN  ST  DEV  R  REORESSION  EQUATIONS  STD  ERROR 

HIP  BREADTH  13.92  0.96  0.906  =  (0.3S2)*HIP  CIRC(IN)+C0.69)  0.41 

Hip  CIRC  37.59  2.48  0.906  =  (2.333)*HIP  BREADTH! IN)  +  ( 5. 12 )  1.05 


.0  |  TOTAL 

CO 

i 

1 

1 

at 

** 

co 

r4 

*■4 

eg 

co 

* 

r» 

to 

*■« 

r* 

•■4 

CD 

•■4 

o 

o 

CM 

to 

CM 

CO 

*■4 

CO 

CD 

r* 

co 

<9 

CO 

* 

CM 

to 

to 

* 

CD 

to 

o 

CD 

CO 

*■4 

CO 

to 

CO 

S 

r- 

CD 

CM 

id 
a> 
— • 

u> 

CD 

to 

CM 

CM 

CM 

o 

r4 

— 

CO 

6677 

CD 

to 

1 

1 

1 

1 

1 

J 

B 

«-• 

o 

s 

1 

1 

1 

1 

1 

CM 

r4 

to 

1 

1 

1 

1 

1 

1 

■ 

3 

1 

1 

1 

1 

1 

o 

•>4 

g 

s 

E 

E 

E 

1 

to 

CM 

1 

E 

S 

E 

E 

E 

E 

to 

to 

to 

E 

S 

E 

E 

E 

s 

8 

E 

0 

co 

o 

CM 

Mr 

o 

E 

0 

S 

0 

E 

8 

s 

8 

8 

8 

s 

E 

E 

to 

O 

to 

♦ 

H 

to 

E 

E 

S 

E 

I 

@ 

0 

| 

r- 

►4 

0 

0 

0 

0 

8 

0 

8 

CM 

r- 

H 

o 

co 

*•4 

o 

E 

1 

E 

E 

8 

8 

0 

8 

♦ 

o 

—• 

•■4 

"* 

*4 

8 

CO 

4 

CM 

8 

CM 

-4 

£ 

0 

3 

8 

o 

a 

* 

CO 

*4 

to 

1 

1 

1 

1 

1 

S 

8 

B 

I 

CO 

CD 

CO 

-4 

CM 

CO 

CD 

CM 

I 

CO 

CO 

CM 

CO 

CM 

CM 

at 

at 

CM 

to 

at 

CM 

CD 

—• 

<o 

to 

r- 

CM 

*■4 

o 

1 

1 

1 

1 

1 

E 

B 

E 

0 

0 

8 

I 

01 

0 

B 

8 

0 

0 

0 

1 

1 

co 

o 

CM 

to 

1 

1 

1 

1 

S 

1 

1 

E 

B 

B 

0 

8 

8 

|i 

0 

8 

0 

8 

0 

0 

B 

B 

0 

to 

to 

CO 

s 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

B 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Bi 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

1 

B! 

B 

1 

o 

H 

I 

D  C 

3  1C 

d  r> 

V  CM 

i 

1 

jl 

3t2 

I 

I 

I 

I 

| 

I 

1 

| 

| 

| 

I 

| 

1 

1 

| 

| 

| 

| 

| 

l 

| 

| 

| 

I 

| 

11 

| 

| 

| 

| 

| 

1 

TOTAL 

(81UW013H 


Q£ 

O  •— * 

Q :  (O  U3 

cn  •*  . 

UJ  -  CO 

o  — 
o 

I— 

CO 

<M 

CO 

10 

LD 

fH 

I 

w 

—  + 
0J  — 
CD  Z 

•  M 

CD  — 
<D  w  X 
Z  +  I- 
0  —  0 
m  (D  Ct 
I —  — t  UJ 
CC  w  oc 
3  I—  CD 
<3  X 
UJ  O  Cl. 

I — I  M 

Z  UJ  X 

ox* 

>->  *  — 
to  —  m- 
CO  CO  CO 
UJ  w  o 
0£  O  • 
CD  • 

UJ'  O  CM 
K-- 

II  II 


CD  CD 
<->  —• 
ce.  oo  co 
•  * 
o  o 


>  D>  ID 
UJ  C"  CO 

I  1  •  • 

O  CO 
I—  CM 
00 


C~  O 
Z  O  — 
<E  •  •  | 

UJ  CO  05  ; 
X  — 4  U5 


z 

Ixl 

X  X 


>-  o 

X  CE 

ad  uj 

I  DC  I- 

cn  x 

CD  CD 
co  a.  — « 
05  *-«  UJ 
—  XX 


72 


TABLE  56 

fi  BIVARIATE  FREQUENCY  TABLE  FOR 
HIP  BREROTH  AND  WEIGHT 
1977  ARMY  WOMEN 

HIP  BREADTH ( IK) _ _____ 


fl  BIVARIATE  FREQUENCY  TABLE  FOR 
HIP  CIRC  ANO  UPPER  THIGH  CIRC 
1966  ARMY  MEN 


(Niiaus  hoi  hi 


1966  ARMY  MEN  HERN  ST  OEV  R  REGRESSION  EQUATIONS  STO  ERROR 

HIP  CIRC  37.09  2.46  0.852  =  ( 1. 1 10 )«UPPER  THIGH  CIRCC IN)  +  l 12.87)  1.29 

UPPER  THIGH  CIRC  21.82  1.89  0.852  =  (0.655)«HIP  CIRCC IN)  +  l -2. 47 )  0.99 


R  BIVARIRTE  FREQUENCY  TABLE  FOR 
HIP  CIRC  RND  UPPER  THIGH  CIRC 
1977  ARMY  WOMEN 
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1977  RRMY  WOMEN  HERN  ST  DEV  R  REGRESSION  EQURTIONS  STD  ERROR 

HIP  CIRC  37.59  2.48  0.907  =  U.25S)*UPPER  THIGH  CIRCC IN)+( 9. 48 )  1.05 

UPPER  THIGH  CIRC  22.40  1.79  0.907  =  (0.655)*HIP  CIRCC IN)+l -2.22)  0.76 
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1966  ARMY  MEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STD  ERROR 

HIP  CIRC  37.09  2.46  0.9L9  =  ( 0. 097 )*WEIGHTt LB 1  +  C21 . 66 )  0.97 

WEIGHT  159.10  23.35  0.919  =  18.722)*HIP  CIRCUN  J  +  C-164. 41 )  9.22 


R  BIVARIATE  FREQUENCY  TABLE  FOR 
HIP  CIRC  AND  WEIGHT 
1977  ARMY  WOMEN 


77 


1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

HIP  CIRC  37. S9  2.48  0.903  =  ( 0. 1 19 )*WEIGHT(LB )+( 21 . 87 )  1.06 

WEIGHT  132.11  18.76  0.903  =  16.832)*HIP  CIRC( IN  1  +  1-124. 73  )  8.05 


A  BIVARIATE  FREQUENCY  TABLE  FOR 
INSTEP  CIRC  AND  FOOT  CIRC 
1966  ARMY  MEN 
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TABLE  62 
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A  BIVARIATE  FREQUENCY  TABLE  FOR 
INSTEP  CIRC  AND  HEEL-ANKLE  CIRC 
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HEEL-ANKLE  CIRC  13.43  0.65  0.635  =  ( 0. 639)*INSTEP  CIRCC IN)+(6.75)  0.50 


81 


1977  ARMY  WOMEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STD  ERROR 

INSTEP  CIRC  9.24  0.50  0.804  =  (  0. 698 ) *H EEL- ANKLE  C I RC (  IN)  +  ( 0. 78 )  0.30 


R  BlVfiRIRTE  FREQUENCY  TABLE  FOR 
PALM  LENGTH  AND  HAND  LENGTH 
1966  ARMY  MEN 

PflLH  LENOTHUM)  _ 
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ft  BIVARIATE  FREQUENCY  TABLE  FOR 
PALM  LENGTH  AND  HAND  LENGTH 
1977  ARMY  WOMEN 
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fl  BIVARIATE  FREQUENCY  TABLE  FOR 
SHOULDER  CIRC  RND  WEIGHT 
1966  ARMY  MEN 

SHOULOER  CIRCtIM) 


1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

SHOULDER  CIRC  44.55  2.51  0.844  =  l 0. 091  )»WEIGHT( LB )  +  ( 30. 08 )  1.35 

WEIGHT  159.  10  23.35  0.844  =  ( 7. 838 ) «SHOULDER  CIRCC IN )  +  ( - 190. 1 1 )  12.52 


fl  BIVARIATE  FREQUENCY  TABLE  FOR 
SHOULDER  CIRC  AND  WEIGHT 
1977  ARMY  WOMEN 


1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

SHOULDER  CIRC  39.51  2.11  0.833  =  l 0. 094 )*WEIGHT( LB )+( 27. 09 )  1.17 

WEIGHT  132.11  18.76  0.833  =  ( 7. 4U )*SHOULDER  CIRCC IN)+( -160. 82 )  10.38 
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BUST/CHEST  CIRC  36,92  2,63  0.245  =  ( 0. 248 )*STflTURE( IN)+( 19.88)  2.55 


FI  BIVARIATE  FREQUENCY  TABLE  FOR 
STATURE  AND  BUST/CHEST  CIRC 
1977  ARMY  WOMEN 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 
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HIP  BREADTH  13.92  0.96  0.398  =  C 0. 149)*STATURE( IN)+( 4. 36 )  0.88 
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LD 

r- 


3 

m 

< 


tmiaun  uaomoHs 


92 


TABLE  76 


CD  O 

a: 

t—  02  z 

LJ  UJ 

>-  o  x: 
o_io 
Z3I 
UJ  o 
3  X  >- 
omr 

UJ  02 

a:  a  x 

U-  z 
X  l> 
UJ  O 

(—  uj  a> 

X  02  ^ 


x  t— 
x  x 

>■  i— 
*-J  to 
X 


93 


STATURE  64.15  2.57  0.331  =  ( 0. 404 )*SH0ULDER  CIRC( IN )  +  ( 48. 19 )  2.42 

SHOULDER  CIRC  39.51  2.11  0.331  =  ( 0. 272 )«STATURE( IN )  +  ( 22. 06 )  1.99 
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BIVARIATE  FREQUENCY  TABLE  FOR 
STATURE  AND  WEIGHT 
1966  ARMY  HEN 
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1966  RRHY  HEN  HERN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

STATURE  68.71  2.60  0.489  =  ( 0. 054)*WEIGHT( LB I  +  C60. 12 )  2.27 

WEIGHT  159.10  23.35  0.489  =  l 4. 388 ) «STRTURE( IN) +1 -142. 39 )  20.37 
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1966  RRMY  MEN  MEAN  ST  DEV  R  RE6RESSI0N  EQURTION: 
UPPER  THIDH  CIRC  21.82  1.89  0.857  =  (0.069 )»WE IOHT £  LB  5  + 
WEI&HT  159.  10  23.35  0.857  =  ( ID. 598)*UPPER  THIOI 


fl  BIVARIATE  FREQUENCY  TABLE  FOR 
UPPER  THIGH  CIRC  AND  WEIGHT 
1977  ARMY  WOMEN 


1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

UPPER  THIGH  CIRC  22.40  1-79  0.883  =  ( 0. 084 )*WEIGHT( LB ) +( 1 t . 30 )  0.84 

WEIGHT  132.11  18.76  0.883  =  ( 9. 243 )*UPPER  THIGH  CIRCC IN)+( -74. 95 )  8.82 
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Paired  Male  and  Female  Bivariates 
Dimensions  Not  Comparable 
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R  BI VRRIATE  FREQUENCY  TABLE  FOR 
ANKLE  CIRC  AND  WAIST  CIRC 
1966  ARMY  MEN 
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WRIST  CIRC  31.61  3.22  0.508  =  ( 2. 889)*RNKLE  CIRCl INJ+C5.80)  2.77 
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1977  RRMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

ANKLE  CIRC  8.16  0.49  0.369  -  l 0. 068)*WRIST  CIRCl IN )+( 6. 26 )  0.46 

WAIST  CIRC  27.94  2.67  0.369  =  ( 2 . 008 ) *ANKLE  CIRCt IN )+( 1 1 . 56 )  2.48 
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fl  BIVRRIfiTE  FREQUENCY  TRBLE  FOR 

BUST/CHEST  CIRC  RND  INTERSCYEt BRCK ) 

1977  RRMY  WOMEN 
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fl  BIVARIATE  FREQUENCY  TABLE  FOR 
BUST/CHES.T  CIRC  AND  NECK  CIRC 
1966  ARMY  MEN 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STO  ERROR 

BUST/CHEST  CIRC  36.91  2.63  0.666  =  (2.154)*NECK  CIRCC IN)  +  ( 5. 21 )  1.96 

NECK  CIRC  14.72  0.81  0.666  =  1 0. 206 )*BUST/CHEST  CIRC( IN1  +  C7. 12 )  0.61 


r  bivariate  frequency  table  for 

BUST/CHEST  CIRC  AND  NECK  CIRC 
1977  ARMY  WOMEN 
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R  BIVARIATE  FREQUENCY  TABLE  FOR 

BUST/CHEST  CIRC  AND  VTC 

1966  ARMY  MEN 
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VTC  64.61  3.34  0.604  =( 0. 767  )*BUST/CHEST  C[RC( IN)  +  ( 36.29)  2.66 


1977  ARMY  WOMEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  34.72  2.49  0.616  =  ( 0. 54 1  )*VTCC IN)  +  ( 1 . 96 )  ,  1.96 

VTC  60.56  2.84  0.616  =  ( 0. 702)*BUST/CHEST  CIRCC EN)+( 36. L9 )  2.24 


1966  RRMY  HEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  36.92  2.63  0.245  =  ( 0. 475)«WRIST  BACK  (lN)+(28.49)  2.55 

WAIST  BACK  17.73  1.35  0.245  =( 0. 126 )«BUST/CHEST  CIRCC IN)+( 13.08)  1.31 
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1966  RRMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUSJ/CHEST  CIRC  36.91  2.63  0.814  =  ( 0. 665 ) *WA 1ST  CIRCl IN )  +  ( IS. 89 )  1.53 

WAIST  CIRC  31.61  3.22  0.814  =  ( 0. 996 )*BUST/CHEST  C I RC ( IN )  +  ( -5 . 1 6  )  1.87 


fi  BIVARIATE  FREQUENCY  TABLE  FOR 
BUST/CHEST  CIRC  AND  WAIST  CIRC 
1977  ARMY  WOMEN 

BUST/CHEST  CIRC(IN) 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  34.72  2.49  0.793  =  ( 0. 740 )*WAIST  CIRCUN )  +  ( 14. 04 )  1.52 

WAIST  CIRC  27.94  2.67  0.793  =.  ( 0. 849 )*BUST/CHEST  CIRC(  IN)  +  ( -1.53)  1.63 


fl  BIVARIATE  FREQUENCY  TABLE  FOR 
CROTCH  HEIGHT  AND  VTC 
1966  ARMY  MEN 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

CROTCH  HEIGHT  33.05  1.84  0.258  =  ( 0. 1 42 )*VTC( IN)  +  l 23. 87 )  1.78 

VTC  64.61  3.34  0.258  =  ( 0. 468 )*CROTCH  HEIGHT! IN)+( 49. 14)  3.23 
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1977  RRMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STO  ERROR 

CROTCH  HEIGHT  30.07  1.72  0.356  =  ( 0. 216 )*VTC( IN )+( 16. 98 )  1.61 

VTC  60.56  2.84  0.356  =  l 0. 587)*CR0TCH  HE1GHTC IN )  +  ( 42.91  )  2.65 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

CROTCH  HEIGHT  33.05  1.84  0.003  =  ( 0. 002 )*WA 1ST  CIRC( IN  1  +  ( 32. 98  )  1.84 

WHIST  CIRC  31.61  3.22  0.003  =  ( 0. 005 )*CR0TCH  HE IGHTC IN )  +  ( 31 . 45 )  3.22 
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1977  RRliY  WOMEN  MEfiN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

CROTCH  HEIGHT  30.07  1.72  0.144-  =  ( 0. 093)*WAIST  CIRCUN  1  +  C27. 47 )  1.71 

WAIST  CIRC  27.94  2.67  0.144  =  ( 0 . 224 ) *CR0TCH  HEIGHT! IN )+( 21.21 )  2.64 
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WAIST  HT  41.86  2.1L  0.832  =  l 0. 956  )«CR0TCH  HEIGHT ( IN)  +  l 10.27 )  1.17 
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1366  ARMY  HEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

HIP  CIRC  37.03  2.46  0.856  =  ( 0. 654 )«WAIST  CIRCt IN )  +  ( 16. 42 )  1.27 

HA  I ST  CIRC  31.61  3.22  0.856  =  ( 1 . 120 ) «H IP  CIRC ( IN )+( -9. 93 )  1.67 


7  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

CIRC  37.59  2.48  0.700  =  ( 0. BSO ) *WRI ST  C IRC( IN  )  +  ( 19. 43  )  1.77 

ST  CIRC  27.94  2.67  0.700  = A  0. 754 ) *H IP  C IRCt IN )  +  ( -0. 40  )  1.91 


R  BIVARIATE  FREQUENCY  TABLE  FOR 
STATURE  AND  INTERSCYEC BACK ) 
'1966  ARMY  MEN 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

STATURE  68.71  2.60  0.198  =  10. 415 )* INTERSCYEC  BACK)  ( IN)  +  ( 62. 32 )  2.55 

INTERSCYE(BACK)  15.39  1.24  0.198  =  (0. D95)»STATURE( IN)  +  ( 8. 86  )  1.22 
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1977  ARMY  WOMEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  1  STD  ERROR 

STATURE  64.15  2.57  0,276  ={ 0. 770 )*INTERSCYE( BACK) (  IN)  +  ( 52.68)  2.47 

INTERSCYEC  BACK )  14.90  0.92  0,276  =  ( 0. 099 )*STATURE( IN )+( 8. 55 )  0.88 
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R  BIVARIATE  FREQUENCY  TABLE  FOR 

STRTURE  RND  VTC 

1966  ARMY  MEN 
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STRTURE  ,  68.71  2.60  0.544  =  ( 0. 424 )*VTC( IN )  +  l 41 . 31 )  2.18 

VTC  '  64.61  3.34  0.544  =  ( 0. 699 )«STflTURE( IN )  +  (16. 58 )  2.80 


A  BIVARIATE  FREQUENCY  TABLE  FOR 
STATURE  AND  VTC 
19?7  ARMY  WOMEN 

6TRTUREUK) 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD 

STATURE  64.15  2.57  0.658  =  ( 0. S94)*VTC(  IN)  +  ( 28. 18) 

VTC  60.56  2.84  0,658  =  ( 0,728 )*STATURE( IN)+( 13.85) 
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STATURE  68.71  2.60  0.228  =  ( 0. 184 )*WAIST  CIRCC IN )  +  ( 62. 89 )  2.53 

WAIST  CIRC  31.61  3.22  0.228  =(  0. 282  )*STATURE(  IN )  +  (  12.24)  3.U 


A  BIVARIATE  FREQUENCY  TABLE  FOR 
STATURE  AND  WAIST  CIRC 
1977  ARMY  WOMEN 

STATURE' IM) 


CW)3813  18JUH 


1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

STATURE  64.15  2.57  0.208  =  ( 0. 200)*WAIST  CIRC( IN )+( 58. 57 )  2.51 

WAIST  CIRC  27.94  2.67  0.208  =  ( 0. 216 )«STATURE( IN)+( 14.09)  2.61 
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1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

UPPER  THIGH  CIRC  21.82  1.89  0.769  =  ( 0. 451 )*WAIST  CIRCt IN )  +  ( 7. 56  )  1.21 

WAIST  CIRC  31.61  3.22  0.769  =  ( 1 . 3 10 ) «UPPER  THIGH  CIRCC IN)+( 3. 03 )  2.06 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

UPPER  THIGH  CIRC  22.40  1.79  0.692  =  ( 0. 464  )*WAIST  CIRCC IN)  +  ( 9. 44 )  1.29 

WAIST  CIRC  27.94  2.67  0.692  =  ( l . 031 ) *UPPER  THIGH  CIRCC lN)  +  ( 4. 85  )  1.93 
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WRIST  CIRC'  31.61  3.22  0.647  =  [ 0. 623 ) *VTCC IN)  +  ( -8. 64 ) 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

VTC  60. SS  2.84  0.5S8  =  ( 0. 594 )*WAIST  CIRCC IN )+( 43. 96 )  2.36 

WAIST  CIRC  27.94  2.67  0.558  =  ( 0. 52S )*VTCC IN)+( -3.85)  2.22 
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1966  RRHY  HEN  HERN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

WRIST  CIRC  31,61  3.22  0.8S6  =  ! 0. 118  )«WEIGHT( LB )  +  ( 12. 84 )  1.67 

WEIGHT  1S9.09  23.34  0.856  =  ( 6. 202  )«WRIST  CIRCt IN )  +  ( -36. 98 1  12.08 


R  8IVRRIATE  FREQUENCY  TABLE  FOR 
WRIST  CIRC  AND  WEIGHT 
1977  ARMY  WOMEN 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

WAIST  CIRC  27.94  2.67  0.787  =  ( 0. 1 12)*WEIGHT( LB )  +  (  13. IS )  1.65 

WEIGHT  132.11  18.76  0.787  .=  (5.531 1 *WR 1ST  CIRC( IN )+( -22. 45 )  11.56 


SECTION  III 


Unique  Male  and  Female  Bivariates 
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ANKLE  HT  4.27  0.40  0.449  =  IO.365)»F00T  LENGTHt  IN)  +  (  0. 78 )  0.36 

FOOT  LENGTH  9.57  0.49  0.449  =  ( 0. 552 )«RNKLE  HTl IN )  +  (7.21 )  0.44 


fl  BIVARIATE  FREQUENCY  TABLE  FOR 
ANKLE  HT  AND  SPHYRION  HT 
1977  ARMY  WOMEN 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

ANKLE  HT  4.27  0.40  0.225  =  (0.422)*SPHYRI0N  HT( IN )+( 3. 20 )  0.39 

SPHYRION  HT  2.54  0.21  0.225  =  ( 0. 120 )*ANKLE  HT( IN )  +  ( 2. 03 )  0.21 
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BUST/CHEST  CIRC  36.92  2.63  0.429  =  ( 0. 725)*SLEEVE  LENGTH! IN1  +  1 12.41  )  2.38 

SLEEVE  LENGTH  33.80  1.56  0.429  =  ( 0. 254 1  *BUST/CHEST  CIRCC IN)+( 24.42)  1.41 
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1977  ARMY  WOMEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STO  ERROR 

BUST/CHEST  CIRC'  34.72  2.49  0.200  =  ( 0. 427)*SLEEVE  OUTSEAMUN 1+C25. 67 )  2.44 

SLEEVE  OUTSEAM  21.18  1.17  0.200  -  ( 0. 093)*BUST/CHEST  CIRC( IN)  +  ( 17. 95 )  1.14 


BE VflREflTE  FREQUENCY  TABLE  FOR 


A  BIVARIATE  FREQUENCY  TABLE  FOR 

BUST/CHEST  CIRC  AND  WAIST  FRONT 
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1977  RRMY  WOMEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STD  ERROR 

CROTCH  LENGTH  28.71  2.15  0.262  =  ( 0. 210 )*WflIST  CIRCl IN )+( 22. 84 )  2.07 

WAIST  CIRC  27.94  2.67  0.262  =  ( 0. 326 )*CROTCH  LENGTHC EN)+( 18. 59 )  2.58 


BE VflRERTE  FREQUENCY  TABLE  FOR 
NECK  CIRC  AND  SLEEVE  LENGTH 
1966  ARMY  MEN 


150 


1966  ARMY  MEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

NECK  CIRC  14.72  0.81  0.372  =  ( 0. 195 )*SLEEVE  LENGTH! IN)+( 8. 13 )  0.76 

SLEEVE  LENGTH  33.79  1.56  0.372  =  ( 0. 71 1  ) *NECK  CIRC! IN )  +  ( 23. 33 )  1.44 


A  BIVARIATE  FREQUENCY  TABLE  FOR 
SPHYRI0N  HT  AND  FOOT  LENGTH 
1977  ARMY  WOMEN 


fNJ)W2flN3'7  2003 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

SPHYRION  HT  2.54  0.21  0.213  =  (0.092)*F00T  LENGTH! lN)+( 1 . 66 )  0.21 

FOOT  LENGTH  9.57  0.49  0.213  =  ( 0. 490 ) *SPHYRION  HT( IN )  +  ( 8. 33  )  0.48 
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BtVfiRIRTE  FREQUENCY  TABLE  FOR 
STATURE  AND  SLEEVE  0UTSEAM 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

STATURE  64.15  2.57  0.782  =  (1 , 720)*SLEEVE  OUTSEAMl IN )+C27. 73 J  1.60 

SLEEVE  OUTSEAM  21.18  1.17  0.782  =  ( 0. 355 )»STATURE( IN)+( -l . 60 )  0.73 


ce: 

o 

u. 

LJ  »— 

_J  z 

CD  O 
cc  ce 
t—  u_  z 

LU 

h-  ac 
u  w  o 

co  Z  * — *  3 

co  uj  CE  *- 

w  CO  JC  « 

3  ujoo:  ? 

«  ce  z  cc  « 

g  u.  a:  5 

^  r- 

UJ  UJ 

i —  ce  ct? 

a:  d  h 

V- 4  J — . 

ce  tr 
cc  y~ 

J>  CD 

V-J 

CD 

CC 

-1 

ac 

o 

1- 

o 

•ft 

CO 

U4I - 

CD 

t-4 

OD 

CO 

216  1 

— ■ 

Of 

ID 

rX 

CO 

CD 

CO 

*-x 

CO 

1330 

co 

o 

■ 

1 

1 

1 

1 

E 

■ 

CO 

o 

1 

I 

CO 

CO 

1 

i 

1 

CD 

r-» 

f* 

o 

* 

1 

i 

CO 

CO 

CO 

1 

1 

F*x 

3 

E 

E 

r- 

CO 

| 

to 

. 

X* 

*■* 

© 

F*X 

ID 

CO 

o 

ID 

I 

M 

CO 

CO 

•-* 

CO 

*-X 

CO 

CO 

xr 

*-x 

CO 

CO 

a 

Of 

| 

1 

E 

! 

r* 

ID 

CO 

CD 

CO 

«*• 

w* 

CO 

»-x 

ID 

f-x 

.  r.j 

i 

1 

r* 

W* 

CO 

r-« 

01 

CO 

o 

>«r 

ID 

< 

ID 

CO 

Of 

0} 

193 

*» 

m 

i 

I 

CO 

o> 

CO 

F* 

CO 

CO 

r* 

CO 

CO 

•* 

ID 

to 

to 

r*X 

CO 

CO 

CO 

r-x 

Of 

■J 

i 

co 

CO 

to 

CD 

CO 

CO 

CO 

CO 

* 

CO 

CO 

CD 

CO 

CD 

CO 

>** 

o> 

►-X 

3 

■ 

> 

ID 

CO 

CO 

•-* 

1-+ 

CO 

CO 

CO 

o 

* 

c** 

CO 

OJ 

CO 

r-x 

CO 

1 

o> 

CD 

3 

m 

i 

CD 

09 

CO 

CO 

* 

CO 

CD 

CO 

CO 

f-X 

g 

CO 

CO 

»-• 

3 

1 

ID 

o 

CO 

o 

CO 

o 

CO 

g 

1 

o 

0D 

3 

CO 

I 

1 

CO 

f-« 

E 

1 

ID 

CO 

i3 

m 

i 

CO 

»-x 

CO 

CD 

CO 

! 

! 

0D 

F-X 

tr 

■I 

■ 

i 

r-x 

CO 

CO 

r* 

10 

o 

."■X 

CD 

LD  C 

c 

o  u: 

ft  (0 
■« 

0  81  | 

ID 

•— < 

a 

r* 

**x 

m 

<c 

r- 

a 

cc 

*-i 

E 

■ 

i 

s 

u: 

* 

r- 

c 

M 

r* 

to 

to 

1-* 

a 

to 

*-< 

1C 

CO 

1-x 

a 

Ch 

»-x 

U2 

r> 

«■*« 

T0THL 

(N1UNQUJ  iS 1 tiH 


154 


1977  ARMY  WOMEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STD  ERROR 

STRTURE  64.15  2.57  0.368  =  ( 0. 915 )*WRIST  FRONT! IN)+( 50.92)  2.39 

WAIST  FRONT  14.46  1.03  0.368  =  ( 0. 148)*STATURE( IN)  +  ( 4. 97 )  0.96 
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1977  ARMY  WOMEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STD  ERROR 

BUST/CHEST  CIRC  34.72  2.49  0.808  =  ( 0. 107 lnHEIGHTf LB )+C 20. 58 )  1.47 

WEIGHT  132.11  18.76  0.808  =  ( 6. 081 )*BU5T/CHEST  CIRCt INl+l -79. 01 )  11.04 
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A  BIVARIATE  FREQUENCY  TABLE  FOR 
CROTCH  HEIGHT  AND  ANKLE  CIRC 
1966  ARMY  MEN  /  1977  ARMY  WOMEN 
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A  BIVARIATE  FREQUENCY  TABLE  FOR 
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1977  RRMY  WOMEN  MEAN  ST  OEV  R  REGRESSION  EQUATIONS  STO  ERROR 

CROTCH  HEIGHT  30.07  1.72  0.260  =  (0.181)*HIP  C I RC( IN ) + t 23. 26 1  1.66 

HIP  CIRC  37.59  2.48  0.260  =  ( 0. 374 )*CR0TCH  HE  I GHT I  IN  1  +  ( 26 . 35  )  2.39 
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1977  ARMY  WOMEN  MEAN  5T  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 

FOOT  BREADTH  3.49  0.20  0.503  =  (0.630J*HEEL  BREADTH! IN1+I 1.981  0.18 

HEEL  BREADTH  2.40  0.16  0.503  =  !Q.4023*F00T  BREADTH!  IN  1  +  10.99.)  0.14 
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FOOT  LENGTH  9. 57  0.49  0.592  =  (0.648]»F00T  CIRCl IN)+( 3. 81 )  0.40 

FOOT  CIRC  8. 90  0.45  0.592  =  (O.54O)«F0OT  LENGTH ( IN)+( 3. 73 )  0.36 
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A  BIVARIATE  FREQUENCY  TABLE  FOR 
HAND  BREADTH  AND  HAND  LENGTH 
1966  ARMY  MEN  /  1977  ARMY  WOMEN 
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1977  ARMY  WOMEN  MEAN  ST  DEV  R  REGRESSION  EQUATIONS  STD  ERROR 
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STATURE  RND  WEIGHT 
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APPENDIX 


MEASUREMENT  DESCRIPTIONS 


ANKLE  CIRCUMFERENCE 

WOMEN:  the  minimum  circumference  of  the  ankle. 

MEN:  same . 

ANKLE  HEIGHT 

WOMEN:  the  height  of  the  level  of  minimum 
circumference  of  the  ankle. 

MEN:  not  measured. 

BICEPS  CIRCUMFERENCE  FLEXED 

WOMEN:  the  circumference  of  the  arm  at  the  level 
of  the  maximum  protrusion  of  the  biceps, 
measured  with  the  elbow  flexed  90°,  the 
upper  arm  horizontal  and  the  fist  tightly 
clenched. 

MEN :  same . 


BUST/CHEST  CIRCUMFERENCE 

WOMEN:  the  horizontal  circumference  of  the  trunk, 
measured  with  the  tape  passing  over  the 
bra  points . 

MEN:  the  horizontal  circumference  of  the  trunk, 
measured  with  the  tape  passing  over 
the  nipples. 


CROTCH  HEIGHT 

WOMEN:  the  vertical  distance  from  floor  to  mid¬ 
point  of  crotch. 

MEN :  same . 


CROTCH  LENGTH 

WOMEN:  the  surface  distance  from  the  waist 

directly  above  buttock  protrusion,  over 
the  protrusion,  and  through  the  crotch  to 
waist  level  in  the  midsaggital  plane. 

MEN :  not  measured . 
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FOOT  BREADTH 


WOMEN :  the  maximum  breadth  of  the  foot  as 

measured  at  right  angles  to  its  long  axis. 

MEN :  same . 


FOOT  CIRCUMFERENCE 

WOMEN:  the  circumference  of  the  foot  measured 

around  the  distal  ends  of  the  protrusions 
of  the  metatarsal  bones  (the  widest  part 
of  the  foot) . 

MEN:  same. 


FOOT  LENGTH 

WOMEN:  the  length  of  the  foot  measured  parallel 
to  its  long  axis. 

MEN:  same . 

HAND  BREADTH 

WOMEN:  the  distance  between  the  distal  ends  of 
the  metacarpal  bones. 

MEN :  same . 


HAND  CIRCUMFERENCE 

WOMEN:  the  circumference  measured  around  the 
metacarpal-phalangeal  j oint s . 

MEN:  same. 


HAND  LENGTH 

WOMEN:  the  distance  from  the  wrist  crease  to  the 
tip  of  the  middle  finger,  measured  paral¬ 
lel  to  the  long  axis  of  the  hand. 

MEN:  same. 


HEAD  BREADTH 

WOMEN:  the  maximum  breadth  of  the  head  above  the 
level  of  the  ears. 

MEN :  same . 
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HEAD  CIRCUMFERENCE 

WOMEN;  the  maximum  circumference  of  the  head 
measured  above  the  brow  ridges. 

MEN;  same. 

HEAD  LENGTH 

WOMEN;  the  maximum  length  of  the  head  measured 
from  the  most  protruding  point  between 
the  brow  ridges  to  the  back  of  the 
head  (occiput). 

MEN :  same . 

HEEL  BREADTH 

WOMEN;  the  maximum  breadth  of  the  heel . 

MEN;  same . 

HEEL-ANKLE  CIRCUMFERENCE 

WOMEN ;  the  diagonal  circumference  of  the  foot 

measured  with  the  tape  passing  under  the 
tip  of  the  heel  and  over  the  instep  at 
the  foot-leg  junction. 

MEN;  same. 

HIP  BREADTH 

WOMEN;  the  maximum  horizontal  breadth  of  the 
hips . 

MEN;  same . 

HIP  CIRCUMFERENCE 

WOMEN;  the  maximum  circumference  of  the  hips 
at  the  level  of  the  maximum  posterior 
protrusion  of  the  buttocks. 

MEN;  same. 

INSTEP  CIRCUMFERENCE 

WOMEN;  the  circumference  of  the  foot  at  the 

level  of  the  metatarsal-cuneiform  joint 
measured  perpendicular  to  the  long  axis 
of  the  foot. 

MEN ;  same . 
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INSTEP  LENGTH 

WOMEN:  the  distance  from  the  level  of  the  heel 
to  the  point  of  maximum  horizontal 
protrusion  of  the  foot,  measured  paral¬ 
lel  to  the  long  axis  of  the  foot. 

MEN:  same . 

INTERSCYE  BACK 

WOMEN:  the  surface  distance  across  the  back 
between  points  located  midway  between 
the  upper  ends  of  the  armpit  creases 
and  the  tips  of  the  shoulders . 

MEN:  the  surface  distance  across  the  back 
between  the  upper  ends  of  the  armpit 
creases. 

NECK  CIRCUMFERENCE 

WOMEN :  the  circumference  of  the  base  of  the  neck; 
this  circumference  is  not  in  a  plane 
perpendicular  to  the  axis  of  the  neck. 

MEN:  the  circumference  of  the  neck  measured 

just  below  the  "Adam's  Apple";  this  cir¬ 
cumference  is  measured  on  a  plane  slightly 
higher  and  closer  to  the  perpendicular 
with  regard  to  the  neck  axis  than  is  the 
corresponding  women's  measurement. 

PALM  LENGTH 

WOMEN :  the  distance  from  the  wrist  crease  to 

the  skin  crease  at  the  base  of  the  third 
finger  measured  parallel  to  the  long 
axis  of  the  hand. 

MEN:  same . 

SCYE  CIRCUMFERENCE 

WOMEN:  the  circumference  of  the  scye  (armhole) 
measured  with  the  tape  passing  through 
the  armpit  and  over  the  tip  of  the  shoulder. 

MEN :  same . 
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SHOULDER  CIRCUMFERENCE 

WOMEN;  the  horizontal  circumference  of  the 

shoulders  at  the  level  of  the  greatest 
lateral  protrusion  of  the  deltoid  muscles. 

MEN;  same . 

SHOULDER  LENGTH 

WOMEN;  the  surface  distance  from  the  neck-shoulder 
junction  on  the  side  of  the  neck  to  the 
tip  of  the  shoulder. 

MEN;  same. 

SLEEVE  INSEAM 

WOMEN;  the  distance  from  the  front  edge  of  the 
armpit  to  the  little  finger  side  of  the 
wrist  measured  with  the  arm  held  slightly 
away  from  the  body,  palm  forward  and  the 
tape  tense. 

MEN;  same. 

SLEEVE  LENGTH 

WOMEN;  not  measured . 

MEN;  subject  stands  erect  with  his  arms  held 

horizontally  and  bent  at  the  elbows,  fists 
pressed  together  in  front  of  him.  Sleeve 
length  is  the  horizontal  distance  along 
the  outer  surface  of  the  right  arm  from 
the  middle  of  the  back,  over  the  elbow, 
to  the  center  of  the  bony  prominence  at 
the  outer  edge  of  the  wrist. 

SLEEVE  OUTSEAM 

WOMEN;  the  distance  from  the  tip  of  the  shoulder 
to  the  thumb  side  of  the  wrist  with  the 
arm  held  slightly  away  from  the  body, 
palm  forward  and  the  tape  tense. 

MEN;  not  measured. 

SPHYRION  HEIGHT 

WOMEN;  the  height  of  the  most  distal  extension 
of  the  tibia  {the  bottom  of  the  ankle 
bone)  on  the  inside  of  the  foot. 

MEN ;  not  measured . 
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STATURE 


WOMEN;  the  vertical  distance  from  floor  to  the 
top  of  the  head. 

MEN :  same . 

UPPER  THIGH  CIRCUMFERENCE 

WOMEN;  the  circumference  of  the  leg  measured  at 
the  level  of  the  lowest  point  of  the 
gluteal  furrow  (point  at  which  the 
buttock  meets  the  thigh) . 

MEN;  same. 

VERTICAL  TRUNK  CIRCUMFERENCE 

WOMEN ;  the  circumference  of  the  torso  measured 

with  the  tape  passing  through  the  crotch, 
over  the  protrusion  of  the  buttock,  the 
midshoulder  point  and  the  tip  of  the  bra. 
The  tape  follows  the  contour  of  the  body's 
back  but  not  its  front  below  the  bustpoint 

MEN;  measured  the  same  except  that  the  tape 
generally  follows  the  contours  of  the 
body's  back  and  front. 

WAIST  BACK 

WOMEN ;  the  surface  distance  from  the  "natural" 
waist  to  the  seventh  cervical  vertebra 
(approximately  at  the  base  of  the  neck) . 

MEN;  the  surface  distance  from  the  waist  (at 
the  level  of  the  navel)  to  the  seventh 
cervical  vertebra  (approximately  at  the 
base  of  the  neck) . 

WAIST  CIRCUMFERENCE 

WOMEN;  the  horizontal  circumference  of  the 
waist  at  "natural"  waist  level. 

MEN;  the  maximum  horizontal  circumference  of 
the  waist  measured  at  the  level  of 
the  navel. 

WAIST  FRONT 

WOMEN;  the  surface  distance  from  the 

"natural"  waist  to  the  neck-torso 
junction  on  the  front  of  the  body. 

MEN :  not  measured . 
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WAIST  HEIGHT 

WOMEN ;  the  vertical  distance  from  the  floor 
to  the  "natural"  waist  level. 

MEN:  the  vertical  distance  from  the  floor  to 
the  upper  edge  of  the  right  hip  bone. 

the  weight  of  the  subject  wearing 
underwear . 

same. 

WRIST  CIRCUMFERENCE 

WOMEN:  the  circumference  of  the  wrist  at  stylion 
(wrist  bone  on  the  thumb  side  of  the  hand) 

MEN :  same . 


WEIGHT 

WOMEN: 

MEN: 
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